Biological marker of furfural, chemicals without administrative control level.
Furfural, a colorless liquid used in solvent-extraction processes, petroleum refining and as a rubber additive, has been assigned an occupational exposure limit of 2.5 ppm by the Japan Society for Occupational Health, but an administrative control level for furfural has not been established. In order to conduct effective occupational health management in workplaces where furfural is used, we measured furfural concentrations in working environments and collected urine samples to measure furoic acid levels (one of the principal metabolites), which act as a biomarker of exposure to furfural. The measurements of airborne concentrations in a working environment where furfural or a solution containing furfural was handled were made in 2004. Workers answered a questionnaire on working conditions, urine samples were collected at the end of the workshift, and furoic acid in the urine was measured by gas chromatography/flame ionization detector (GC/FID). The ambient concentrations of furfural during the period were 2.1 ppm in a mixer room and 1.6 ppm in a filling room. The mean concentrations of furoic acid in the workers' urine were 7.7 +/- 7.8 mg/g-creatinine in summer and winter, respectively (normal range: 3 - 60 mg/g-creatinine). The average exposure to furfural per month calculated by multiplying the concentration in the working environment by working hours for a month was 86.4 +/- 108.6 ppm hours/months (mean +/- standard deviation) (range; 0 - 336 ppm hours/month). The relationship between average exposure to furfural and furoic acid in the urine was analyzed by simple linear regression analysis and a positive correlation was found. These findings suggest that furoic acid in urine is useful for biological monitoring of exposure to furfural, and that the measurement of both furfural in the environment and furoic acid in the urine are beneficial in occupational health management of furfural.